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—9f—Y <r)\-)i t nmm 2 n v r yyxwmmwt i 
mmmtizm i zyryvrnxmiem i a 

f-y-h^tZKtzAJj-rhXolzl. X. Z<ry£EX 
iJttHiJt <m& 'J -fe y h&tfl51E82 A y W Y- 

-eof&sint £ ^ 7 h z t tfx-z &msa 1 * v 
*rtmmm:i'7 v zttfx-z &m&&2 a v 

mES524 >rt-?y-V<r>LW&n&-hWz\£<<.x. 

-e^H«ffi[wai*^wi. miss 1 ^ y^-^y- v<?> 
nigs 1 a yx-*y- hoLW&co&jjmzit^x. 

i-'X? M 1 RVM 5XNy-v */WMO S b y >iSX9M 
2&tfM6£WU **l<?*UOy-XfttfKW V\Z-0 
WC, m^VDDffla^^yKGNDiU'V BUffiPf- 30 
^^)VUOSYyy : JX^W3^ Ml. BUieNf-^^ 
^MOSh7>y^M2, M6(r>mizmffl&WiZtlX 
fc 1 ). mffiP^-v^MOSh^y^^Miioy-h 
fc luEN^-v^MO S h y yy'X^M 2<r>*r- V ttf 

/l*-MO Sh^^y'X^M 1 0)K W yt fJENf-t 
MOS h9y5>X*M2*>l*M yfc^^^a^ 

l-ryywy-MKK&fc&tu bep?*v*A'Mo 
s h5 y vx?m 5<r>y~ h fcfuieN^A'*/wvio s ^ 
yyitxtMbffiy-vkifims&ijyrt-fy-v 40 

fffieiS2-f MP. pf-^^MOs^y 

yX* M 3&tf M 7XN^--v */PMO S b yy>>X?M 
4 &tf M 8£^TL. *tl?tl<DV-XRV H W ^to 
^•C, maSVDDffli^^yHGNDilK. BUlEPf- 
A-^MOSb^Vy'Xy^M?, M3. lufENf-** 
/HMOSb^y^'X*^. M8?)J«(CE?l|gM&$iVt 
mlEP^-v^MOSh^yvX^MS^y-h 

m&24yrt-?y-v<7>?j}kzti.-miPi-\* so 
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^MOSh^y^X^MSCOHV^yfcBOSN^-v^ 

mos yyyi/xfMA&iY^-i yb0y&i&bi&j i W$S& 
24 yrt-?y-h<oibj]kZti. HEPf-v^Mo 

S h^y^'X^MTCDy-hfclJEN-J-v^MOS h 

iz*yt%h&imm>>7yx4 >y-7-£*u ijsbib 
«ri2^ 1 Biffin 7 h x >f >y y-domm 1 Kffi v 7 hx>r 

■y f-waOKET , KffeSSS 1 HSBiffi^7 h 0S8*5«lS 

tz*yt%hmmmi'7 vxj -yf-^L. K^2a 
ffi^7hx>f -yf-tT. fna^-fyA-? y-hcofr 
Ef&aHfi^7bA*fc. laami^^N'-^y-h^ 

fnesg2sifflv-7 hx-< v7-RT/mm2mmi'y vxj 
~,&x<mmzx. mm2wmm^yvwmi>wfo 

2tlX^&Zt£¥ffllt-?&1'3 y^rJWN-U-^. 
[ff*«3] a*«2tCt>V^T. 
«rl2P^^MOS VyyVX?M5RVM7*'-m 
-Thi\ S>&W*^ iilBNf-^^MOSb^y^X^ 

[H^PilllWrSiBB] 
[0001] 

imm±.ommm *mut. -aw^a 7^13 
y^v-^. fln*>. mi>f y/N'-^y-hcoaj^jt^2 
^ yrt-?y- v<o\j}t<m*ni2 ay^y-vx-mm 

+v?\j)W£ £ . luiE^ 1 va- ^ y- b coA* fc 
WLTtt^^$^mi 3>-T^^Tffami >f 

wN'-^y-h^t^atcA^-rsi^fct. 
3SA^<ois, -^r<oA*^fcl?gs 1 >f y^-^y- 
h VXD biHUt m& U -fe >y h aixiu^ 2 4 y y \'- 
^y-bOA^JfctiJ^tOMiay-b yhS:ffV\ flfcfrtf) 

A*^l5iEm2^y^'-^y-h<7)a5^{c:T. laisa 
tL)tf-3 y^m^y^-^iz^'o. «ft. ^o> y ^ 

-TS^lt*^ 1.^-3 y^nyyNV-^tP^S. 
[0002] 

imwrnn a/d3^ww/a3w<-^ 
thai^a, mtttTVffvxfrvt-ir^ruyy 
mmmxia><frt>m^tix^z. 

X. A/D3yA*-^»i s ny^hr-fx? 
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%->x^&. x. mmmmm%A/Da>rt-?t 

LX. 77-y^ASA/D3W\'-r5'*«tt^T^S. 
X. «I<0J:-5=5r75 y^aMA/D3WN'-^<0lo 
tC, 2Xf7r777yilA/D3yA^ii|fibS. 
l2Xf7777 7yilA/D3y/Wf, jfi^o 

[0 0 0 3] COf-a v^nW^-^Jis WttfC 
MOS (complementary metal oxide semiconductor ) 

r-a^ti. luEaiHSEVRtfriBr^o^fi^mEv 

it*. 

[00 04] .&4^fcL iii^SPmffiVRfcT^a^ 
iCMO S-f yyN'-^co-5-(OA7Jt fflTJfc 

c: nzi fner+orfi^mjEv i 

>r>V$. 4-Jgtif51E»mEVR>\fc&f£rs. £ 
«di$. iffilcMOS'fyA-^y-hi.^ij. mfgr-f 
o^H^mEV 1 1 B5£SP«£EVRtoHcofflcoiEt 

[0 0 0 5] Zco£o%1-3 .y^nyAV-^tfc-o 
[ 0 0 0 6 ] U> L&#*>. ff^io< lufef- a 

xmz&cMos-i yj*-fy-hzm^mz. m 

a-fk$r0-5>-?tL. Ztlizm^tllMOS (metal ox 
ide semiconductor ) Vyyi^X^cri^-T^tV^i^k 

fiTLTLid. Xi£(c. iCMOS^A'-?r'-f 
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0)CMOS4 yA-* y- r-tfoggSffa^'iiA LT 
5. 

[0007] .TOJ^&jSfcg*. «fggiS6 3-366 

t -e-^mEffj#ifii±i: *m±-th z t x\ *<r> 
itMmm^^i±-fib^omsimr^tix^h. 

[0 008] £1*. ^^§8166 3-36 610^ 2 
osW yK-?y- r- Srl^JKfflv tfilufBf- 3 -y^M:? 
y^u-fizbix. wm.<r>m\Ay^-^y-Y<r>x 
10 j)ktm(om24 y*-?y-hcoiiijjt<omiti£% 
$&ftLxwmthc\kx\ immmmmmhio 
iztx^z. zoxoKsEimmizi-ix. mum 
«<K4 y/*-?y- h<?>mm§te&TZitx ttoz 

cnx-hh. 

[0 00 9] X. S^Hie63-366 10tfc^T^ 

izmmztitzmimizhixii. zmdziEMm® 
8. ap*>. frfassn y>-i-??-v<r)Xftkmsi&2. 
4y*-*7-Ycr>&ftk*i^wm!m*. wmc 
20 9 a s y7£xmm-&imx4 ^zxm^th x o 

■f&ztizx-ox. mwlyK-ff-veim&ffli 

iz x ^xznitmMtmmzfot-tz x o t lt^s . 

[0010] 

!3ffi6 3-3 66 10fc:J)-5T. Iu»^in<. fijlEm 
>fyA-^y-bc7)A?jfc. ffE^2^y/W 7 ---h 

30 fRLtzifrs. mm i y w y- hoATj^a*** 
?- vvmmwmT vx tto. -u. mms 2 a 

yrt-97- WSJi izm LT»i. gmfffiwrnx tx 

ttw nm24 yx-ty-hnmim&tf&TLx 

L£o. &.1X. Z<?>XoLzjfflmm$mf8.Lt:kL 
Xi>. m^Z4 y*-9¥-Y<r>W8i. mt\iffim2 

A y^-fy-hn&ljwmzJKrKkZzmizx^x 
&m%mmfc8gi<?>fo±tez<'^<%^xi 

int:*). frz.r>x&TLXL*o&ixi>b&. 
40 [001 1]X. §3$lilBg6 3-366 lOfc&oT. 
mm 1 A h<0A* t . ffiES 2 A y*- 

9?-Y<?)&i)km%.<rffimx4 -y^zxmm-hz 

b Xmmx 0 =SriB§j!088£flfj£-r!, Xoiz LtzW& 
izt>~>Xi>. ZOXoWmxJ •y^2rg<tSifC. 
fiie^ 1 4 y;<-?y- hOATJ^ft^'JiAUT L^-o 

0 . rai 2 >f y>*-? y-?<7>&i}?>m®stfM 
mmmmtf&TLxLto. 

[0 0121X. MiitJHU^ftW^W 
50 (^^&o^HBW ! 3r|ffiBf-3-y^S3W^- 
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*KfcJ-rS. ^-^Y^yfyt^tWMiWll r, J 

v i tmm&nEVRtcom&itfo ^itmm i t 

fln*.. mizmtMMxj v**7t>ft& j 
fcfTfc&Wtff&t&v*. ^<aJ:d&3&l©coi)f££fT 

o tzwz. mmm&e 3 - 3 6 6 1 0 -eti. 

•y^fl^^fcLTLioTV^. ^COJt^ ?Oy 10 

[ooi3] mz. immmftizh-?xii. wmm 

[0014] mwmimmv*-v Ym^t^x-t 
m&ix tt 3 1 . m*-imw& 1 a y*~?y- y<?> 

W&tW\a?m24 y;<-?y- Y komWfW&fnVh 20 
XCin4»-en-Pil5:U-b>y h-rSU-fe-ybX-f -y^- 

& mMX-fr Y n >t y^^^^BA^SKS: 
-?T L * 9 1 v^a |31S££ tT Llfc 3 . 

[ o o 1 5 ] x. mffimmfttmmmMtt-ttx'i, 
[0016] ^^i^tcfiie^miwfcfiie'j-fe y Mb 

fifties.! kfcflllx.. Mfc, «*M>fr;bfi'0*SJ:3 
fc, 3^^B?SU^ yhiWtfrEltlil^t»a 

ajt»ft t tf-asT-t> fflg lt a k . fner-fn 

[0017] *mte. H5IE1aa^)Hia^i&)i^-rs^ 

<&$*utttfrc\ ?u y?m^wmcoM)xmxifftWff 40 

»y^3W\V-*iHg^l>-k£SWk-tS. 
[00 18] 

)V) nimizx^xmfct&h^om&frh. p^-v* 

k«rri.t,c7)t1-5„ -2k Nf-v*;HWOSh7yv 50 
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tcox-b&t^ow&frt,. zcommsmzv-xt 

[0019] *%m±, Sfi 1 4 KOifcfjk 

mmtmLxm. mvmB&vmmw&ttmzti 
hT-)-ny\i)fg££^ memuy^-fy-vnx 
jHzftLxmm&w&ti&m ^yfy^^rnxmrn 
ny*-?y-h'^t3cmz\tt&£o'zL. x. 
zv&sjjyTM. -ir<7)Ajjmzmffii4yrt-i7 

y- YVXJJ k tH?j k <m& U -k v FXlfmiE^ 2 A y 

^<r>X1)&<omi&2 4yrt-9y-Y<?>#,Wzx. m 
f»«Ek MiBT^D^mEk <r)±>m&*mLtz> 
£olzl.ti1-3"/'W.nyj*i>-?l l zi5\ l \X^ %<rMm 

-bk. -tOftflSffli&^7h$^ik^T-#i.B?E 
^2>fy^'-^^'-bk. B?IB^2>fyA-^y-b<7) 

tem 1 4 y*-? y- hnmmmmz 7 b 
mit&SB3tti'7Mii&&k. luffi^i-fy^-^y-h 

tijiESfi2 a y^-sy- Yvymmmz-mis? v s# 

4»2ittlBMIy7Mg»f:i«i.fcitlcj:0. b5£ 
[0 02 0] X. HfllBf-3 y^nW^-^ttJV^ 

tJiemi^y^'-^y-h* 1 . p^^tvmosv 

?M2&tfM6£flU Ztl?tl<7)V-X&VYl"t y 

iz^ux. mmvDvm^ryyYGNDm^. isfe 

Pf-^^HWOSh^y^'Xv-^MS. Ml. l5£Nf- 

•v*;niosb5yy*x^M2, M6<nm\izwmffl®Z 
ilTfcO. fifBP^-V^HVIOSh^yyX^Mlcoy 
- b k mfS N ^-v *;kM O s b 5 y i/X 9 M 2 co y- h 

ttf^imu y*-?y-Y<?>xiikzix. iuEp^- 

-V*/HV10 S Y?yi/X?M 1 £7) Y\sA yt ffllBNf-^ 

saiHy^y-hoaatsii, hoIbp^^ 

MOSh7 y^'-X^M 50y- h k mfBN^^M/MO 

s b 5 y^^M soy- y k i A yK-?y 
-Y<»wmmi'7YX3}tztix^&i><?>x'b*). m 

st3i24yrt-?y-Yi>K P+fifrMOSYjyi? 
X^M3atAM7XNf-^^HWOSh7>^X^M4 

miSVDDOi^^yHGNDffiK. auEPf-^ 
^HWOSb^y^Xx^M?. M3. miaNf-^^ 
UOSYy y$?X*M4 % M80fatl5"J^$ilTfc 
0. HEP^^HWOSh^y^'X^MS^-hk 
ftffeNT^^/HMOS Yyy'JX^M^y-Yti^ 
m>2A y^-?y-Y<OX)lkZtl. miPr-**^ 
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MOS Yy> : Jx?W3<r)Y\'4 yfcm£Nf-v*>H/i 
OS Vy>i?x9MA<r>YV4>t<nm&&lfi?m3i2 
4>t<-?y-Y<r>\&))tZi\. KffBP^-v^/HMOS 
h 5 y i/x 9 m 7 <r>y- h t fifBN f-v */uw o s h 5 
yy'x ? m 8<oy- h fc 2 >f yK-*y- 

*>r -y f-t-c . fjffi^ i y/ wy- bwroiaiaaii 

inffl^7hx-f v+Ttf&mzx. ma&imm& 
is? vmiffiis&ti. mBmm&tmzri-urm 

x^zztizx*). £*)f$®%mtzx. mm&zm 

$LLtzi><?>Xt>Z (1?*JI2*»S) . 
[00 2 1] SgK. file-?- a y>m3»*U~?iZt5^ 

z?M6&VM8£imLt:ZtlzXt) . WzfSM&B 
mzx. midMmt:m&Lt:i>c?>Ti>& (fft£Jf 32* 

m) . 

[0022] 

[fttfl] 4»<-*7-hizbiX. Ml#HVffiX'$> 

imt&Ztiz£*)%Zti&. 
[ 0 0 2 3 ] X. Z<7)£ o tcA V*-?Y-Y\Zi$V[h 

yA- ?y-h nx-MfiiLfifihfe. mmmmm\±. 

[0024] *3MJfctJWCtt, Z<7>£ oKAlzm*-. 

-eof-g ynm3yrt\s-9xm$mgiLxm^h 20 

^-e-S^t^T^SfcOfcLT^S. X. i<?)J:d^ 
Vf*-*Y- V £ . ft^OA^ffl*^Htm 1 -f yx- 
?y-K m2^wWy-hi:tSJ:atcLTV^ 

[0025] jsfe. ms&2j>^-?y-he>um 
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was^^tit^T, *<DH$m?)ftjjmizit. mmi 
a y- hmmmmzT&i'y h $-£ s x 0 tz 
Lx\^h. bp*>. mm2A >rt-fy-hoftj)<?>±. 

immttwth^hiih. x. m?&2Av)<<-? 
[0026] ssfcs fiffimi >f y^*-^y-b<7)L«ffi 

10 A >rt-?y-VcDmWgMZTBi'7hZit2>£dlz 
BIKfi*5TK-rs. X, lu^l^yA-^y-h<0ttJ 
[0027] Cl<7)«t d tC. *^tfev>T<i. gui2m2 

>f y^N-^ y- hn&iuzmtmiffi 1 a 
hommmz:/? h z-tz-x. mam 1 a 

J f~Y<n^-))\iZ^Xm^,2A 

20 mm* & h z-ttz z t x. urn u -t >y Hk<ommM 

iWmttJJti.. lafBmi^yA-^y-h^iM^^fi 
tftXZX^Z. 

[ 0 0 2 8 ] X. *»BfctiV^Ttt. lulBitiaftfmt 

it. xMm24>*-f?-Yff)z<nimmmi'7 

hZit&£ol,Zl,X\,'>2>i>W). ZtllZ±-?TZtlt>m 

30 1 A y/s- ^ y- hxss 2 >f y/<-^ y- h <r>\-h\m 
[0029] M=. *lgBHttJ»tSI5^J: ^ =5:^a 

tix^&itm>ftt®wi-&?av?ms:m^%tf t 
t>. z<7)x?%mmm<o*>7b*i>iifoc\tmmx 

*zLittLxi>. zcommz$mt-$-h?u~,9m^<r> 
40 m.eommt: wthzt rnnxt> 0 , mmtrimtzKi 

XL£oZtl±%\\ 

1 0 0 3 0 ] BU*>. 0!lx.lfmiB'J -b -y MSfP^«|»tS 
1 ^<o^ n >y i?fg^fc , BilBifcl2i)fPS:Wffli-rSS'J<0^ 

n y^fi^to. m$$i2^0)?u>>,9m^tzvx'®w 
?z>zti>°imx*>&. mix. snE^iiie63-3 

6610T'ti. 3ffl<7)^ny^<i^^i:LTL^o 
XWz. 

[ 0 0 3 1 ] x. Z0)£ oiz*muzti^x®ftimz 

fo±-thZtX\ f^JtfiMWCIi fME»l>f 
50 -^y-hcoas^^H^tliXJiLttStov^-fit* 1 --^ 
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?y-hlz^Xi>. *<DftJlt:HimXltLtfBcr)^ 
•fh£>-1]t,zmHzm£?& z k ifix-% h . z<nt:#>. 

Ltd. &TM*±k#v0mmmiimt& 
ztwx-zh. ztiizx^x. z\<r>xo^mmizx 

hZt&X'%h. 
[0032] 

immi kit. mzm^x*mcrmim*mm 

1 0 0 3 3 J 0 1 »i, *%BJj#3&H£*l*:3S 1 ISSfcflfcO 

[0 0 34] ZnmitZti^Xii. AlJiStl&miTI- 

•fi. v'W^y^V-fW^tlh^eyXbh. 
[0035] JirFcO|&H)IKfcV>Ttt. mIESmmEVR 

sffv i twm&vRt<r>±4m&zmfrhmmt 
ym^ie&v i co*tf±Thmmm£m%m^c p 

[0036] xmimmm. xm&t&m2m& 
mRvmmifcenz&^xi>. tmr^^m^msv 

EE v R £A:Jj L^^fiiait^WSrtf o J: o iz LX t> 
[0 0 37] Cl<0@lfc:tJV^T. m-f^A-* 

y- e & p f-v */nvi osh^y^Mi at^M 5 

k, Nf-v*;HWOSb7yvX^M2ai^M6kfcJ: 

Xli. MffiP^*;HVIOSh7yvX^M12it/M 
5. X, ffaN^^;HMOSh7^> ? X^M2S.tfM 

6(cj>^r. WfitcoY-x&tf e*w yco^t. 

mjSVDD»^^5^KGNDfflKt x fffUPf-^* 
/UMOShyy ; JX9M5. Ml. H£Nf-^^MO 

Sh7yy'X^M2, Mecojifctt^JS^frc^s. 

ioo38]mmi^y^-^y-hizti^x. mz. 

ffEPf-^ */nwos hyyfxfM l&tfiTlENf-r 
*;HVlOSE7yv;*.?M2{i. ikLT-f^Wy 
-EfcfcttSKIBJtiQilik LT<0«tg£Hgi-tl,*:#>Cc 
Jflu&ivcus. Br^Pf-v^nwosh^yxx^M 

1 oy- h k frfBNf-^ *;HM O S h 7 y v'A ^ M 2 <0 

y- e k a, mj^b 1 4 y;<-?y- h <r>mmmt 
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l/TcOA^kSr-oT^S. X. B&gP^-^/HWOS E 
?y : Jx?M 1 coE'H yk l?ENf-v^nwos h7 

y^M2«HM yka*&Sg$*U 

rnm&u yrt-97-Y<7)&j}t$ti. x«^23 
yryy-c 2^tmsiZtiX^&. 
[0039] X. m§iPi-v*J\sMOShyy : Jz?M 

fc. ssg 1 >f y- vtz&v&znmsmmii' 
7hZith®mzm&?&fi:Mzm^L>tix\.^. *t 

10 miP^^)^OSYyy^X9M5<r>y-Yb 

pfi^7hA^k$ti-c^i». wmmm^yhAD^ 

xjj^ajj zti&mE.trmztLh t . w& 1 a 

?y- Y<rmmm>~mztih . 

[0040] -u. m3S%24yx.-9y-vk.-oux 

\i. P^^yHWOS h7yvX^M3&t^M7k, N 
20 ^A'*;WMOSf7yS'';^M4&tfM8fcJ:oT8fj£ 

X. 11*2 4 Mc-avai. 

MffiP^*/UV10S h7yi"'X:?M2#.tfM7Xf}Ii 
N^^yHMOS h7y^*XrJ'M4SlXM8tcA-5T. 

^ft^uov-x&tfE'Wytovvc. magVDDffl 

frhpyy YGKvm^twmtmzixx^h . 
loo4i\m&24yrt-97-y\zb^x\t. « 

BOlBPf-ir^HWOSh^y^X^MS&t^iaN 

f-v*;nviosh7y^^M4tt. 1 4 y><- 
30 Mzjatt&jvo**. frffiPf-v^Mosh^yy'x 

^M3C0y-hkmlENf-r^HVIOS h5Vy^M 

4«oy'~hk{i. Sg(^2'fyn'-^y-h<7)RiKti(g 
ffikLTcOA^Jk^TV^I). X. fjffiP^-v^HWO 
S h 9 y^x^ M 3 to k u-^f yt BUfBN^-v *;H« O S 
h^y>-*x^M4coKWyfc*««^$^ vKos^i 
#%mm24 yrt-fy-hcoftjjtzti. xi?iB-fy 
/<-*y- hG(r)Aj)'\W;mztix\,^. 

[0042] X. toEP^^HWOSh^yv'X^M 
7ai^BuSN^^HWOS h5y^*X^M8toV^T 

«) \t.mi2Ayrt-9y-Yiz&n&Z(offiimm:>' 
yhz-£z>ffl&zmttz>tntoizm^t>tix^z>. & 
iz. miP^^MOShyyiSxfMicvy-ht 

19iEN?-v*A'MOS h^y^X^MSfO^'-hfcli. 

y-hcomwmm\i±%-ztih. x. sisasfiy^h 
50 [ 0 0 4 3 ] x. c:ii£>8 1 a y^-fy- vm&2 
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1 1 
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ABSTRACT: 

PURPOSE: To increase a voltage gain and to speed up operating 
speed. 

CONSTITUTION: When a comparative operation is performed, both 
threshold 

shift switches SWS1, SWS2 are turned on. When the potential of a 
capacitor CI 

is elevated and that of a capacitor C2 is lowered and the potential 
of input of 

an inverter gate Gl is elevated, the potential of the gates of MOS 
transistors 

M5 and M6 are elavated, and that of the capacitor C2 is further 
lowered, then, 

the potential of the gates of MOS transistors M7 and M8 are elevated 
lowered, 

and that of input of the inverter gate G is further elevated. 
Consequently, an 

effect equivalent to the increment of the voltage gain can be 
obtained, and the 

speed of the comparative operation can be increased. It is enough to 
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turn on 

the threshold shift switches SWS1 and SWS2 fundamentally when the . 
comparative 

operation is performed, and no new clock signal is required. 
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